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Introduction
Cerebral Palsy (PC) is defined as a group of permanent disorders of the development of movement and posture, which are attributed to non-progressive disturbances that occurred in the developing fetal or infant brain causing activity limitation. The motor disorders of CP are often accompanied by disturbances of sensation, perception, cognition, communication and behavior, by epilepsy and by secondary musculoskeletal problems 1 . The limitations of a child with CP lead to the adoption of abnormal postures and movements that interfere with the global neuromuscular development and also with the postural control mechanism 2 . Although there are scales used in children with neuropsychomotor development disoders, which the mechanism of postural control is clinically evaluated during the performance of tasks that involves the control of body balance and mobility [3] [4] [5] , specific scales for evaluation of mobility and balance were predominantly developed for elderly population [6] [7] [8] . One of the most used scales for the evaluation of balance is the Berg Balance Scale (BBS) 7 , which has been translated into Portuguese by Miyamoto et al. 9 . This scale was originally proposed to assess balance in the elderly population, however it has recently been used in both adults with neurological impairments 10 and children populations [11] [12] [13] . Based on a pilot study with typically developed children, in which the BBS showed unsatisfactory test-retest reliability, Franjoine, Gunther and Taylor 14 observed that most of the children tested had difficulty in maintaining the static postures. The authors of this piloty study proposed modifications in the 14 items of BBS in order to develop a balance scale more appropriate for children population. Therefore, the Pediatric Balance Scale (PBS) was developed as a modification of the BBS. In the pediatric version, the items were rearranged in a functional sequence, the time for maintaining the static postures was reduced, and the instructions and the suggested equipments were modified.
The original PBS was developed in New York, with American children, as a functional balance capacity measure of schoolaged children (5-15 yrs old) with mild to moderate motor impairment. This scale has high test-retest reliability and it allows variability in the score criterion on a single item. The scale contains 14 items evaluating functional activities that a child can perform at home, at school or in the community. This scale is relatively simple and of easy administration, with total time of administration of 15 minutes 14 . In typically developed children, significant differences were observed on the performance of the PBS regarding age and gender, as well as the association between theirs scores with age, height, weight and body mass index 15 . In addition, the PBS was sensitive to changes in the functional balance in successive evaluations (with 4-month interval, during three years) of six children with mild to moderate CP 16 . The PBS was also linearly correlated with the Gross Motor Function Measure (GMFM) with r=0.87 (p=0.01) in a population of children with CP 17 . These studies used the dimensions D and E of the GMFM, which tests the child in standing position, walking, running and jumping, and they observed that the two tests complement each other.
Some authors have recommended the cross-cultural adaptation of scales and questionnaires existent in other cultures, supporting the idea that a good cultural and linguistic adaptation could facilitate the exchange of information among the scientific community 18, 19 . Translations and adaptations of previously validated scales constitute a facilitator measure of the conduction and dissemination of health measurement 18 . Reliable functional balance measures are important in the pediatric clinic as a manner of justifying an intervention or to evaluate the outcomes of interventions. To date, there are no studies carried out in the Brazilian community that used or validated the PBS. Therefore, this study aims to cross-culturally adapt the content of PBS and to evaluate the reliability of the Brazilian version for the use in the pediatric population with diagnosis of CP.
Methods

Subjects
Four translators and 33 health professionals worked on the cultural adaptation of the English version of PBS 14 . Fifteen volunteers from the physical therapy clinic of our institution were selected to participate on the reliability of the PBS. They had the diagnosis of CP and were classified at levels I and II of the Gross Motor Function Classification System (GMFCS) 20 . To be included in the study the child should be able to remain in the standing position, without upper limbs support. Children with attention deficit disorder, the ones who used orthoses on the lower limbs and those with deficit in the capacity of understanding simple orders were excluded from the study.
This cross-cultural adaptation study was approved by the Ethics in Research Committee of the Universidade Federal de São Paulo (UNIFESP), Hospital São Paulo, São Paulo, SP, Brazil (nº 1109/06) and the reliability study was approved by the Ethics in Research Committee of Universidade do Estado de Santa Catarina (UDESC), Florianópolis, SC, Brazil (nº 191/2008). Everyone involved and the legal guardians of the volunteers with CP signed the informed consent term after explanations and agreed in participating in the study.
Translation and cross-cultural adaptation
The adaptation of the original English version of PBS 14 was carried out according to the guidelines from Guillemin 21 and Beaton et al. 22 , following the recommendations of the Scientific Advisory Committee of the Medical Outcomes Trust 23 . The translation into Portuguese was conducted by two independent Brazilian translators who were proficient in English and aware of the objectives of the study. The translation was performed independently and the translators were asked to be precise with the words, avoiding interpretations of expressions or sentences. This stage aimed at the detection of divergent errors and interpretations of ambiguous items on the part of each one of the translators, that developed a consensual version of the instrument in Portuguese.
This 1 st version was back-translated into English by two independent translators, of American origin, fluent in Portuguese, and who had not participated in the previous stage. The two translators were not aware of the original version of the instrument as well as the objectives of the study. Two English versions were obtained and were reviewed by a multidisciplinary committee composed of three professionals (one medical doctor and two physical therapists), to develop the final version of PBS. This stage aimed to compare the original and final versions, using techniques structured to solve discrepancies, change the format, rejecting inappropriate terms, and to verify the equivalence of the original and final versions at the end of the process. Therefore, after the consensus, it was obtained a second version in Portuguese. The final version in Portuguese was applied to a group of 30 musculoskeletal and neurological physical therapists who answered a questionnaire related to the level of understanding of the alternatives, verifying possible doubts with regards to the terms used in the evaluation of PBS.
As well as BBS, the PBS contain 14 items and, for each one, the score ranging from 0 to 4 is used. Several items require that the volunteer maintains the position for a specific time. Progressively, more points are deduced if the time or the distance required are not met, if the volunteer's performance requires supervision or if the volunteer touches an external support or receives assistance from the examiner. The maximum score of the scale is 56, the higher the score, the better the balance. The necessary material for evaluation is described in Appendix 1. The BBS and PBS have different sequences of application of the evaluated items (Table 1 ).
Reliability
Reliability was evaluated when the same examiner applied the scale in different days (intra-rater), when two different examiners applied the scale (inter-rater) and when different observers (inter observers) defined the score through the videos of the volunteers' performance (excluding the eventual variability of each one). Before applying the scale in children with CP, the two examiners trained its application, evaluating four typically developed children.
Thus, 15 CP participants were assessed at three timepoints. The first two moments occurred with the test being applied by two independent examiners (examiner 1 and examiner 2), constituting the evaluation 1 (EV1) and the evaluation 2 (EV2). These evaluations were carried out in the same day with an interval of one hour. The third moment occurred with the evaluation of one of the previous examiners (examiner 1), repeated in a interval of one week constituting the evaluation 3 (EV3). During EV2 videos recordings were made. Five independent observers (O1-O5), without previous knowledge of the English version, received the translated PBS, the videos and the scoring sheet.
Statistical analysis
Participants characteristics were calculated through descriptive analysis. Intraclass Correlation Coefficients (ICC) and their 95% confidence intervals for the evaluation of intra-rater (EV1 x EV3) and inter-rater (EV1 x EV2) was used to evaluate the reliability. The inter-observers reliability (O1-O5), for the score of volunteers' performance based on the videos, was also evaluated using the ICC and 95% CIs. The following classification was used for interpreting the ICC values: weak reliability, ICC<0.40; moderate reliability ICC≤0.75; and excellent reliability, ICC>0.75 24 . Data were analyzed using SPSS 17.0 for Windows and for all procedures the significance level was set at 5% (p<0.05), with two-tailed distribution.
Results
Cross-cultural adaptation
The 1 st version of PBS, in Portuguese, and the two English versions were referred to a multidisciplinary committee to be analyzed. Modifications regarding grammatical errors, which could change and delay the understanding of the items, were performed. After the committee review, alternatives have been reformulated, and some terms were substituted by other similar ones, such as "rest supported" for "remain supported", "stationary" for "static", "stands up" for "capable to be standing". At the end of this process, it was obtained the 2 nd version, which was applied to 30 physical therapists. For the process of cross-cultural adaptation, it was established a confidence interval of 15% for the understood and non-understood alternatives. None of the items reached the threshold of 15% (Table 2 ). Therefore, it was not necessary to make modifications on the scale, and then, this was considered the final Portuguese version of PBS.
Descriptive statistics
Fifteen volunteers with CP diagnosis (age=11.0±2.7 yrs, weight=33.4±9.2 kg and height=140.6±14.2 cm) participated in the reliability evaluation. Ten volunteers were classified at level I of GMFCS 20 , six had spastic hemiparesis CP; three had spastic diparetic and one had ataxia. Five volunteers were classified at level II, two had spastic hemiparesis and three had spastic diparetic.
Intra-rater and inter-rater reliability of the PBS All participants scored 4 in the tasks 1-6 and 12 of PBS, and the agreement between examiners was equal to 100%. In the task 7 of PBS, only one examiner scored 3 for one of the volunteers. Due to the variability absence for the tasks 1-7 and 12, it was not possible to calculate the reliability values for them, however, as the agreement was 100%, it was attributed an ICC of 1. For the other tasks, the individual reliability of these items was calculated (Table 3) . Reliability was excellent for items 9, 10, 13 and 14 and weak for item 8 (standing with one foot in front). The intra-rater agreement was equal to 100% for items 1-6 and 12, excellent for items 9, 13 and 14 and moderate for item 8.
Inter-observers reliability for the score based on videos
With regards to the item turning to look behind, three of the five observers scored 4 for all children and, in the itemretrieving object from floor, one of the observers scored 4 for all children. So, due to the absence of variability, it was not possible to calculate the ICC in these items. The other individual items, as well as the total score, showed an excellent inter-observer reliability (Table 4) . Table 2 . Evaluation of the items contained in the scale, according to the level of professionals understanding (n=30).
Scale
Number of professionals who do not understand (%) Instructions Special/General Instructions Equipment Rated Table 3 . Mean, standard deviation (SD), intra-rater and inter-rater reliability of scores of pediatric balance scale (PBS).
ICC=Intraclass Correlation Coefficient; 95%CI=95% confidence interval; *ICC=1.00 assigned to the items with absence of variability (SD=0.0) and agreement of 100% between the raters.**ICC not calculated due to the absence of variability in R1. Table 4 . Mean, standard deviation (SD) for the five observers (O1-O5) of partial and total scores of pediatric balance scale (PBS) from videos and inter-rater reliability.
Intra-rater
ICC=Intraclass Correlation coefficient; 95%CI=95% confidence interval; *ICC=1.00 assigned to the items with absence of variability (SD=0.0) and agreement of 100% between the raters.**ICC not calculated by the absence of variability in the score of one or more of the observers. 
Discussion
Due to the importance of detection of balance disorders, the PBS was developed for pediatric population 14 . For the correct balance evaluation, validated and cross-culturally adapted instrument to allow comparisons among different populations is needed. To date, this instrument was not available in Portuguese. As demosntrated on this study, the reliability of the cross-culturally adapted version into Portuguese is very similar to the original English version of PBS.
The translation and cross-cultural adaptation of instruments should follow a standardized procedure 21, 22 . Based on the criteria defined by Scientific Advisory Committee of the Medical Outcomes Trust, the cross-cultural adaptation of an instrument involves the evaluation of conceptual and linguistic equivalences and the evaluation of psychometric properties 18 . In this study, both the equivalence of meanings from both cultures and the maintenance of the meaning that each task presented in the original language were performed. The small changes that were performed in agreement with the suggestions of the multidisciplinary committee resulted in a greater understanding of the instrument.
The BBS 7 has been already translated and cross-culturally adapted into Portuguese and showed a intra-rater and interrater reliability in a sample of seniors between 65 and 82 years of 0.97 and 0.98, respectively 9 . The BBS was used to evaluate balance of children with typical development 11 and with CP 11, 13 . The study of Gan et al. 13 used the BBS, although the PBS is mentioned, these authors considered that more evidences are necessary to support its validity. However, other study observed that balance measures in people with Friedreich's Ataxia were not well documented, suggesting more studies to determine the most appropriate instrument, considering the possibility to use the PBS in this population 25 . The participants of this study had difficulty to stand in one foot and to reach forwards. A third of the children were unable to sustain for 3 seconds in one foot. In order to to reach forwards, they needed supervision or reached less than 12.5 cm.
The study that developed the PBS observed a good reliability when it was used in school-aged children with mild and moderate motor impairments 14 . The sample of 20 children included eight children with diagnosis of spastic diplegia and two with hemiplegia, and the ICC values were 0.99 for both intra-rater and inter-rater reliability. In the present study, with volunteers between 7 and 15 years old with a diagnosis of CP, classified at the levels I and II of GMFCS, both the intra-rater and the interrater reliability of PBS were also high.
The PBS was also used to evaluate and to describe the functional balance of older typically developed children, newer typically developed children, children with ataxic CP and children with spastic CP 26 . In eight children with CP (four spastic and four ataxic) of this study, aged between 10 and 14 years and levels of GMFCS between I and III, the mean score of PBS was 47.2±9.5 for the spastic and 48.5±6.24 for the ataxic, lower than the ones of the present study. In the present study, volunteers had a total score that ranged between 46 and 56 points in the PBS, and the volunteers with spastic CP had a score of 52.1±3.1, and the only volunteer with ataxic CP had the score of 53 points. The lowest score of the mentioned study 26 is attributed to the greater impairments of the evaluated children, one spastic and two ataxic were classified at level III of GMFCS.
It was verified in the present study that although both intra-rater and inter-rater reliabilities have been high, the intra-rater reliability slightly lower than the inter-rater reliability. Considering that, for the intra-rater reliability (EV1 x EV3), the evaluation was performed on different days and, for the inter-rater (EV1 x EV2), on the same day, the presence of variability in the behavior of the evaluated children on different days should be considered. This finding is reinforced when the variability due to the child's performance is eliminated in the reliability based on videos. When different observers scored the children's performance, the reliability of scale shows an ICC higher than the ones of intra and inter-rater reliability.
When the reliability of individual items was evaluated, it was observed that the task of standing with one foot in front had a lower, but still appropriate intra and inter-rater reliability. Still, in the task turning to look behind although the means were similar (3.9 points for the three evaluations and ranging between 3.8 and 4.0 points for observers 1 to 5), the ICC was not significant in none of the evaluated reliability conditions. It is possible that the observers have been influenced by the interpretation of the BBS, in which the score is given predominantly considering the weight transfer between the lower limbs and not the trunk rotation, such as in the PBS. It is important that the examiners, who have knowledge of the BBS, when using the PBS, be aware of such difference. In the original English version of PBS, the testretest reliability of this item achieved Kappa coefficient of 0.93.
It was observed that for the studied sample, the total scores for balance were high and that, in several tasks all participants reached the maximum score of 4 points. As reported for the BBS 27 , the PBS presented a ceiling effect on 7 items. For futures studies, a simplified version of PBS should be considered in the evaluation of children with CP classified at levels I and II of GMFCS.
Reliable functional balance measures are important in the pediatric clinic for measuring the effects of interventions. The results showed appropriate reliability for PBS in children with diagnosis of CP classified at levels I and II of GMFCS. Thus, the translation into Portuguese of PBS, as well as the demonstration of its intra-rater reliability when different examiners apply the scale or observe the performance based on videos, should contribute as a facilitator alternative of the balance evaluation of the Brazilian pediatric population with diagnosis of CP. INSTRUÇÕES: Pede-se à criança para "Manter os braços para cima e ficar em pé". A criança poderá selecionar a posição dos braços. EQUIPAMENTO: Um banco de altura apropriada para permitir que os pés da criança permaneçam apoiados no chão com os quadris e joelhos mantidos a 90 graus de flexão.
Melhor das três tentativas ( ) 4 capaz de levantar-se sem utilizar as mãos e estabilizar-se de forma independente ( ) 3 capaz de levantar-se de forma independente utilizando as mãos ( ) 2 capaz de levantar-se utilizando as mãos após várias tentativas ( ) 1 necessita de ajuda mínima para levantar-se ou estabilizar-se ( ) 0 necessita de ajuda moderada ou máxima para levantar-se 2. Posição em pé para posição sentada * Instrução especial: Itens nº. 1 e nº. 2 podem ser testados simultaneamente se, na determinação do examinador, puder facilitar o melhor desempenho da criança.
INSTRUÇÕES: Pede-se à criança para sentar-se devagar, sem utilizar as mãos. A criança poderá selecionar a posição dos braços.
EQUIPAMENTO: Um banco de altura apropriada para permitir que os pés da criança permaneçam apoiados no chão com os quadris e joelhos mantidos a 90 graus de flexão.
Melhor das três tentativas ( ) 4 senta-se com segurança com utilização mínima das mãos ( ) 3 controla a descida utilizando as mãos ( ) 2 utiliza a parte de trás das pernas contra a cadeira para controlar a descida ( ) 1 senta-se de forma independente, mas tem descida sem controle ( ) 0 necessita de ajuda para sentar-se
Transferências
INSTRUÇÕES: Arrume as cadeiras perpendicularmente (90 graus) para uma transferência em pivô. Peça à criança para transferir-se de uma cadeira com apoio de braço para uma cadeira sem apoio de braço.
EQUIPAMENTO: Duas cadeiras ou uma cadeira e um banco de altura ajustável. Uma superfície do assento deve ter braços. Uma cadeira/banco deve ser de tamanho adulto padrão e a outra deve ter altura apropriada para permitir que a criança sente-se confortavelmente com os pés apoiados no chão e a noventa graus de flexão de quadril e joelho.
Melhor das três tentativas ( ) 4 capaz de transferir-se com segurança e uso mínimo das mãos ( ) 3 capaz de transferir-se com segurança com o uso das mãos ( ) 2 capaz de transferir-se seguindo orientações verbais e/ou supervisão (observação) ( ) 1 necessita de uma pessoa para ajudar ( ) 0 necessita de duas pessoas para ajudar ou supervisionar (monitoramento próximo) para sentir-se seguro
Em pé sem apoio
INSTRUÇÕES: Pede-se à criança que fique em pé por 30 segundos sem se apoiar ou mover seus pés. Uma fita adesiva ou moldes dos pés poderão ser colocados no chão para ajudar a criança a manter a posição estática dos pés. A criança poderá se envolver em uma conversa não estressante para manter o tempo de atenção por 30 segundos. Reações de troca de peso e equilíbrio nos pés são aceitáveis; o movimento do pé no espaço (fora da superfície de suporte) indica final do tempo do teste.
EQUIPAMENTO: Um cronômetro ou relógio de mão. Uma fita adesiva de 30 cm de comprimento ou dois moldes dos pés colocados separados equivalente à distância da largura dos ombros.
( ) 4 capaz de permanecer em pé por 30 segundos ( ) 3 capaz de permanecer em pé por 30 segundos sob supervisão (observação) ( ) 2 capaz de permanecer em pé por 15 segundos sem apoio ( ) 1 necessita de várias tentativas para permanecer em pé por 10 segundos sem apoio ( ) 0 incapaz de permanecer em pé por 10 segundos sem ajuda _____ Tempo em segundos Instruções especiais: Se a criança puder permanecer em pé por 30 segundos sem apoio, marque pontuação máxima para sentar-se sem apoio no item nº. 5. Continue com o item nº. 6.
Sentando sem apoio nas costas e com os pés apoiados no chão
INSTRUÇÕES: Por favor, sente-se com os braços cruzados sobre seu peito por 30 segundos. A criança poderá se envolver em uma conversa não estressante para manter o tempo de atenção por 30 segundos. O tempo deverá ser interrompido se reações de proteção no tronco ou extremidades superiores forem observadas.
EQUIPAMENTO: Um cronômetro ou relógio de mão. Um banco de altura apropriada para permitir que os pés fiquem apoiados no chão com os quadris e joelhos mantidos a noventa graus de flexão.
( ) 4 capaz de sentar-se de forma segura por 30 segundos ( ) 3 capaz de sentar-se por 30 segundos sob supervisão (observação) ou pode necessitar de uso definitivo das extremidades superiores para manter-se na posição sentada ( ) 2 capaz de sentar-se por 15 segundos ( ) 1 capaz de sentar-se por 10 segundos ( ) 0 incapaz de sentar-se sem apoio por 10 segundos _____ Tempo em segundos 6. Em pé sem apoio com os olhos fechados INSTRUÇÕES: Pede-se à criança que fique em pé parada com os pés separados equivalente à largura dos ombros e feche os olhos por 10 segundos. Orientação: "Quando eu disser feche os olhos, eu quero que você fique parada, feche os olhos e mantenha-os fechados até eu dizer para abri-los". Se necessário, pode-se usar um tapa-olhos. Reações de troca de peso e equilíbrio nos pés são aceitáveis; movimento do pé no espaço (fora da superfície de suporte) indica o final do tempo do teste. Uma fita adesiva ou moldes dos pés poderão ser colocados no chão para ajudar a criança a manter a posição estática dos pés.
EQUIPAMENTO: Um cronômetro ou relógio de mão. Uma fita adesiva de 30 centímetros ou dois moldes dos pés colocados separados equivalente à distância da largura dos ombros, um tapa olhos.
Melhor das três tentativas ( ) 4 capaz de permanecer em pé por 10 segundos de forma segura ( ) 3 capaz de permanecer em pé por 10 segundos com supervisão ( ) 2 capaz de permanecer em pé por 3 segundos ( ) 1 incapaz de permanecer com os olhos fechados por 3 segundos, mas mantém-se firme ( ) 0 necessita de ajuda para evitar queda _____ Tempo em segundos 7. Em pé sem apoio com os pés juntos INSTRUÇÕES: Pede-se que a criança coloque seus pés juntos e fique em pé parada sem segurar-se. A criança poderá se envolver em uma conversa não estressante para manter o tempo de atenção por 30 segundos. Reações de troca de peso e equilíbrio nos pés são aceitáveis; movimento do pé no espaço (fora da superfície de suporte) indica o final do tempo do teste. Uma fita adesiva ou moldes dos pés poderão ser colocados no chão para ajudar a criança a manter a posição estática dos pés.
EQUIPAMENTO: Um cronômetro ou relógio de mão, uma fita adesiva de 30 centímetros ou dois moldes dos pés colocados juntos.
Melhor das três tentativas ( ) 4 capaz de posicionar os pés juntos de forma independente e permanecer em pé por 30 segundos de forma segura ( ) 3 capaz de posicionar os pés juntos de forma independente e permanecer em pé por 30 segundos com supervisão (observação)
